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Abstract 




In the cell matrix section of the semiconductor substrate (100) is formed a first transistor which a second transistor is incorporated 
in the peripheral circuit. The surface of the resulting structure is covered by an insulating layer with contact holes, exposing the 
transistor gate electrodes (104,104'). There are two metal pattern layers on the insulating layer, one coupled to the first transistor 
gate electrode and the second one to the second transistor gate, source and drain electrodes via the contact holes. The structure 
is covered by a second insulating layer, over which is formed a capacitor with a storage electrode (115), an intermediate dielectric 
(116), and a plate electrode (117). The assembly is covered by a third insulating layer (118) with contacting through holes (119). 
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>Wtz?frzi>Wtto (PbZ r,T i,-,0 3 ) ) JK2 9/ 
P tJK2 8/£fl23 i *> (T iN) §2 7 (P tflt/T 
INKfciOTfMMifcflWirs. ) ©tHifi^Sft** 

[0 0 0 3] ffl^tt. PZT12 
fc. JIMf&ftIt (S i 0 2 fi|3 1/T i 0 2 BI3 0) *M 
JSU PZTI2 9±C!»imttiUR3 0. 3 1tC3>3' 

±aras 3 2 *»j«r*. c 

©*£©*-w<->^ffi«tt. Pzniffl^^JM 

**<fc*. ft. HI2{Ci3ViT. 2 1tty'j3>lE 

2 2ay-MfiBW. 2 3«y-h«g|. 2 5teBPS 
GI8£S*r. 

[0 0 0 4] ^WS^IM' XSr/h^<r*lC 

tt. TSB«S (P tl/T i N«l) £»j*U ±a«« 

(PtI) /3M««# (PZTI) ^IS]B#{CiraXD, * 
*/V>**»j«r*&K****. Sfc. ±as«li£&£ 
P t«*«H5-f 7*S*Ma*»£. K^-f ^©Jfcfitft 
#S5H (~10yQcm) x/W XOiS««-fk • 

«sfktc#^, &*t. H^-r^iftiWftr 

Si€r©agfl*Wa«fflB£fc*. ^©fc*. H^'f^ta 
(Pt) Cfi*Kt#»T?*SAl«*»»)#*t*Ct3fl« 

[0005] arc *»M#««a36ra±aB««t» 

^SO^/t 'J ©BlIiSH 3 SfflV>TRWt 

[0006] sr. ->U3>*«4 i±cy-Mwwi 

4 2 £4M,T#idcsn;fcy- ha®4 3 .tsy- bmm 
4 3 caE8^«K:»iasnfcv-x/ h* 

llSt 4 5 aR^S£f5:l»±li (T i 0 2 K) 4 5 b£Jgfi!c 
r-6 (03 (a) ) . 
[0 0 0 7] 77? (BS«f. ) Sffl^T. € 

mmmm4 5 a R«S!iiSii4 5 b*x-y?>yu. 

MOS h7>yX^OV-Xfe«g«4 4±lra>^i7 
h^-JL-^fg^r*- n>^?h*-;i/±*# 
tr^BlC^'J ->U n >*Jt«L. CMP (Chemic 
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al Mechnical Polising: it^ff] 

T^>?2 ^7^4 (03 (b) ) . 

[0 0 0 8] XA y 5>m\Z J; D. T«*S*tf|. 

(P tm/T i NgJ£ifttt&. t«^«XXtt7yM 
^XtX7f>^l, T»*«4 7£»jS*-.5 (03 

(c) ) . 

[0009] -&\z, p z TMRtf±«*ff*m (pt) 

Xte^yjft&tfXlC.fcO. ±aMt«tmRtfPZT»€r 

mm\zn^-->^L. H^-f ^*t*:*±««S4 9 

t*t/^^J6ilt!t£5 P Z TI4 8 d 

49/PZTI848 #T8Btt1S 4 7 £:*-A*- 7 y 
-5±5(CJgfig-r-5 (03 (d) ) . 
[0 0 10] jEfC, CVDffitCtD. ->'J3>M5 
0 tfy h*5 lS»J*-r« (0 3 (e) ) . 

:^T, ±E**U*JI'K:±D«J«Sn*EIMMJIfi)6SH 
4tC*-f. C©«t5»C, ±SBttffi4 9«fc9&5 K7<y 

*-:/ei*Ji:T#Si£'bfc. B<Jtt±&«S£ttlft-r* 
fcfe© K 7-f 7*S#J5fc-r*&Kfc< ft*. H 4 lc*5(A 
T. DLtt^-fm BLttfcfyh*. WLB7-H 

[0 0 11] 

t U -fe;PttT««fll 4 7 ft _tffl«« 49/PZTI4 
I&HK4 5 a £©»«SB±T**SBBfrllJ!i4 5 b]Wfc 

**n*BllBtt*«»o. 3Mi«#©#fcfttf«««!i£W 

[0 0 12] ±S$tt®<hLTP t ftfflHTl^Sfc 

a. B«iftt(to«»**H!i-c*o, f 

lift #©«!£*«£ i n 5 IBIIIIjft** UT^fc. M 
K. 0 2 i^TSfigTtt. T*««£**P t!2 8_h 

\z&mn#2 9 s»j*u *©». &sittttN2 9 tr 

(Pt) 2 8<t*|BIBtlCjPXbTUfcOT. T3$ 

«s®aaa*#«E*r ki. £ tafl-c 

03©. T«««4 7±»C±»*«4 9/»R 
®#lg|4 8 3l**Vi*^S**jfiT»4. P tl/T i NK 

a>&&*TfflMtS4 7icj:ftass3j*»j«*n*:±KaBi 

tM4 8Si|«^tf < £Wn«&^f. 

[0 0 13] a>*? 1-7*7^4 6T<63#'J > 

'j3>tTBB«*4 7^TP tMtttSftfcKJfcU 

^Uv'j3>(CJ;*3>3'i7 h7"7^fflP t©}£«fc£ 
Efrlh-fSfc&tCte. TiNim<tfe2 0 0 0Al 



[0 0 14] *&. PZT«©tt0!ttfrIft£limte1HK 

tft-STittS i OJRiWKfceKFiLTSfcaKT i 0 2 
*©»tt»ikBta*&B ^^©^FTOfciEftft 

-5. £©J£«KFjfcJBlittST i 0,Bl«tt. TSB«ffiJ0 

T i 0,K©a*?JtfilRl±S-&*C<i:!4*^?I^ta:«. 
[0 0 15] MIC. K5-f :/tt©fii6&Mt-C**a«, A 
1 *©ffi«iri*m«»»3fttt*&sa«»*tf«. a 1 jk/ 

TiNt/pti/pz rmozmmzmm*. < air 

[0 0 16] 

1 Ett©*«91© 

*j*f^*MMMt , j* : ?©«iB:#»tt. -©h5>s> 

Mtc±E* v /t->?ffiHR# ttfttf±E* r ©± 
U ±ET»«H£ffi£«3J:'5l;:± 

E* Wt -> * IftHtRft ±£* * / i -> * ©±*«« « n 

tSfl:3 L *>MiRtfaa8i*iB**«-r*x6£. c 1 

Ee£at*Bfi£©»ttic/^-— >^u ci 2 Rtfo 2 
5^trx-7^>^7Jx. ^L<tes F 6 Rtfo 2 £#tyx 

[0 0 17] »#^2K*©#fgHJ©*»f£tt¥ 

*7jx^t;x^7 c >y77x*ffl^T. ±m&&m&m 
/^s/^oiffimssjKis-raxgt. ±te/^-x>y 

•y^^^^X. ^L<«S F 6 RO:o 2 ^tJXy5 t >^ 

>^l. ±E*+/x->^ie*tt*»j«-r*xat**'r 

[0 0 18] JgtC. m^SEttO^KWO^WXtt^ 
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ffl v»t. ±tmit?-i7 >m*ffi*«aitti-r * * tx -y 5F- a- 

[0 0 19] 

[0 0 2 0] Ell tt#«ijlI©-aafi©»aS©^»Btt¥ 
* 'J #fo«aiiHT**. 

[0 0 2 1] HT, iHfflUT, *%WO-mfc<DM 

lailcii^T. 1B->|J3>S«, 2«naxg?{fcl. 

3«y-hl6**. 4tty-h*S, 5a«V-X« 

C»TS»tW'J7K£fc.&T i 0 2 1. 9 a. 9 b. 
9ctel/:>*XK 10ttg£^> (TIN) l/? 1 ? 

> (t i ) i© 2 mmmm, iiiw>yxf> <w> 

1. 12ttTiNl, 13lia^ (Pt)flt. 14HP 
ZTI, 15liPtI, 16ttTiNl, 17\tT)l5. 
-OA (A 1 ) KStkT. 
[0 0 2 2] if, MOSh5>xX^^Mi. h7 

7 > 5? x 9 tfKtiLn tiit*m#&m&m izmrsmmm t 

LTBPSGl7$1 0 0 0 0A@SMb, CMPS 

T i 0,18* 1 0 0 0 A*»U Bf3e©»«K/^- 
n>^StlfcUvX h 9 aSrVX^Ky^'J-fe;^© h 
J^iDHK^SS bCit&5 0 OOAggwn 

hJfr-^SJBiST* (HI (a) ) . 
[0 0 2 3] JfcK. XA-y^ftlcJcO. Ti^500 
ASS, T i Nl£ 1 0 0 0 A*§g © 2 MftjglR 1 0 . 

■Jvyrv hwn i$5o o o kvmt%z\t.\z& 

WIl l&tfT i NR/T i l©2Jf#ligll 0©X-y 
xV\*-y?£fT5 (01 (b) ) . 

[0 0 2 4] COi*. WIl lfttfT i Nl/T i 1 
©2Jf«fjgll 0 tT i 0 2 18 iOlyfMyjJOl 

0 OAggCT i 0 2 8^BPSGK7±ICJgfiK$n^> 
^itft*. ft. ^^ffliLT. TiNl/Til 
©2Ji*jB*£fflV»fc»£. ttjfttfWU kftQ cmT& 
£©IC*fUT. WIlltTi Nl/T il©2Jf#lig 
II 0 £<DffiB\t, 10tfQcmt'Jb5fc)(), 3>9 9 



[0 0 2 5] X/Vy DT iNH 2S;5 

oo ass. p tRi 3^5 o o Am&m&mmziztz 

X^lCffll^T. h*7-fl7f>yi0. Ptfil3/T 
i Nil 1 2 $riDXL, Ta««S#lS-f * (HI 
(c) ) . 

[0 0 2 6] d»K5"fXy^>yxS(C*3^T. A'-f 
7*ECR*<B»«flr77Xvg«£J:S. Xy?>{/ 

-£ 1 0 0~2 0 0W. EA$l~5raTorr, X-y 
f>^XSC ljtCjFstl, C 1 2 /C 2 F 6 ©Sftfi 
S8 0/2 0 sccm-5 0/5 0 sccmtn. P 

tKi 3«a#c ijiciDxy^y-taa*. Pti 
i sottsicttfcTSytffcfcfiW-rafc*. c 2 f 6 ^ 

©C„F 2nt2 (nttg/SSft) ^CHF,^S i F 4 I£©7 
ECR^CDit5®g:/7XTl£H£ffltA. C 2 F 6 /C1 2 

^©^x3SSrffl^*c:t{r«ko, p tn 31:45° K 
TOt— /t-©ftVifci y g l >y»tt««»6n*. TSB 

[0 0 2 7] l7f>WTiNH2©i 
;H7X/^-S5 0W. EMl~5mTor 
r, X-y^>y#X£C 1 2 £:0 2 i:U C 1 /Oj©S 

0/0 s c cm~5 0/1 0 s c cmtT -5. ± 
fiBW«tpiC. Xy^>^#XfcO,*afe!lirr*££l;:J: 
0. T i Nil 2 tT i 0 2 18 £©jlftit£fB]±£-e 
*:i««TS. SfifJSLT. TiO,88«ant««T 

TiNii2«, c i 2 ^cD*mm^x*^inu 

fc^XiCctOX-y5 1 >yf *Jlt**a*n4. d©#X 
&m^ZZ\tiZ£K), T i 0 2 a8«X-y?>^^ntZ 
< <-r*Jlt* t T€r,-T i Nil 2(C*fLTl ORi:© 

[0 0 2 8] P til 3/T i Nil 2#>£&-5 

TS5*S±{c ;i/ j* , x/Vvi'feXUMOCVDfe 
ICkOPZTBtl 4*2 0 0 OASriWU 7^-JH 

ic i/p#*<j 1 0 0 0 a© p t n 5 . mmtm 500 
act i ni 1 6 . mmtfim 1000 a©a 1 11 7 * 
ft. ltk. pzti® 

ftH. PLZTl, SrBi 2 l. Ta,. I Nb 1 0 9 R#3J* 

BB*MK*F5-rxyy-rs (Ml (d) ) . 

[0 0 2 9] ^ffll7f>yigt:*^T, nyj-yp 
ftfttt. X 7 f>WA1117RU;TiNll6© 
A*-f 1 0 0~2 0 0W. ffi^j*l~ 

5mTo r r . X-y^>^X*C 1 2 <hU CI 2 ©Sit 
i$50sc emits. X-y5 L >yi^P tl 

1 5CDJf"S-. A< 77A7-S 1 0 0~2 0 0 W. 
£ 1 ~ 5mTo r r . X-y^>^^X*C 1 2 £C 2 F 6 
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tL. C 1 2 /C 2 F 6 ©SiiI;£8 0/2 0 s c c m~ 5 
0/50sccmtn. SiC Iyf/WPZT 
I14ffl«^. /U 1 0 0~2 0 OWt 

L. E^^l~5mTor r, X^^^X^S F 6 
tO^IJCF.tO^L, S F 6 /0 2 ©filtfi£. 10 
0/1 0~3 0/1 0 s c cm. C F 4 /0 2 ©fiitS£ 1 
00/10~30/10sc cmttS. 
[0 0 3 0] drox-y^yigTte. Cl 2 ^S0igS 
^^XtCckO. A 1 Rl 7. TINU 6£i?rj£©»tt 
\Zrt5>-->y-Zntzl''J7. h 9 c SrTX^IdfflHT. 

xy^y-rs (si (d) ) . m->x. C 1 2 /C 2 F 
6 ©^xicj;o. Ptii5^i7f>m. c©© 

PgT*7* hUvX h 9 c *mtA-<t*^</«Ct3TH-5fe 

Til4il7f>m (01 (e) ) o 

[0 0 3 1] PZTll4®l7f>^l:(l, SF f + 
0 2 XteC F 4 + 0 2 ^Xi£X->^>^X{Cffll^^. 
Alg|17tF (7?*) <tttSJStt^ig<. Sfc. X 
y?->^XCO,*««sllOSnT^*fc». A1I17 
©X7f>^l^-h*?ftTL. PZTll4©l7f> 
^tplCfctf-SA 111 7OM0H5&i'»^. 
[0 0 3 2] raflltXy^^^XCOjftSSlD 
LTl*«fcft. PZTI1 4/T i 0 2 ^8©jl^lt« 
l@St)SD. #Jx.tfP ZT/T i 0 2 =2 0 0 0/1 
0OOA^ffl^«§. 3 0 %mg.<DP ZTll 4©:* 
-n-lyf&fr^Tt), *94 0 0A©T i 0 2 JK8t5* 
»D. fot, T i O 2 ^8£3S#$E0. TitfeBPSG 

[0 0 3 3] ±Jz!i©7 p D-t^{c e t0+^>'1->^€:^fi£L 
£SK:f&U!tl 8*»J*U H*LfcV>H5-f:/ 

u a**ffiTAi-E* (H«-a-f. ) (0 
1 (f) ) . 

[0 0 3 4] A. *«W©3M6©#lB£LTCOB (C 

apacitor On Bitline) *8ii©3ii£ 

MOS h5>S?X^t:-3l»TttWUfc*«. *5!BJttcn 
[0 0 3 5] 

[0 2] 
29 27 32 28 




±»t|St*ir/'«->3'*eiiait*»RI«fJC/t5'-r:> 

tfHCti. 0. 5 //mWxUW >;i/-Jl/ (^W^v^-tH" 
X*<1. 0um2) TitfeTSt. 10 
*im*fi«©-fc;HM X*»»6n*©t*JU. *5293T 
{J. 3. 5/tm»©-fc;MM>C*«»5n, fc^WMMfc 

[HiB©ffim&I&9J] 

[01] *»>«©-*»©»»©*»«*¥*#** U 

^©aifiiasw-rH-c**. 

[0 2] mwttfcW^JWgtt^ilMMty*?©** 
[0 3] SB2©f£3|E©^**ttJ|iW#^qEiJ* : f©Ki 
[04] H3©xa»cJ:0»j«an*^t'JirJHcJ:0 

[W*©KW1 

1 ->'Jn>S« 

2 nnxBSflOJt 

3 y-neaat 

4 y-h*a 

5 a 

5 b KK >«* 

6 fcfy HIS 

7 BPSGf 

8 t i o 2 m 

9 a. 9b, 9c l/-/Xh 

10 T i Ni/T i iK© 2 JH$iaS§ 
1 1 WJR 

12 TiNK 

13 Ptl 

14 PZT1 

15 Ptl 

16 TiNI 

17 Aim 

1 8 amm 



[04] 

52 

4—, 




BL BL BL 
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[HI] [H3] 




(5i)Int.CI.« Nt9je# frrtaE3«# FI ftttS^flftr 

H 0 1 L 21/8247 
29/788 
29/792 



